UMC 783,14 Geology

The following is a general description of the geology of the mine
plan area. There are no coal seams underneath the surface operations
and no overburden to be removed, Cut and fill areas for the surface
facilities and roads require only shallow cuts be made. Road cut and fill

. is described in the enclosed Dames and Moore report on soil stability,

The coal seam is to be entered through an old existing mine. The
analyses of the coal and roof and floor rock are of samples taken inside
the mine rather than core samples. A copy of these analyses is included
in this folder.

?&Eﬁ GELY

0CT 25 1982

DIVISION OF
0iL, GAS & MINING
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| | | sCcore OF PROJEC"i" - SETTING ' L |
Field reconnatlssance ahd-mapping were perbonmed i the
Bear Cruek‘Canyon area of lower Huntington Canyon durinq
the month of June, 1980 in order to evaluate the mineabrlity
and coal resources of selected federal and teeVCOdL leased lands.
Figure 1 (following page) shows the general ibcation of the project.
This report is a synthesis of existing published data
and data gathered durlng field work by employees of Sanders
Exploration, Limited. Work accompllshed in the field lncluded
~walking along the outcrop (where physically possible),'hand_
trenching of the outcrop and'measurement'of the éxposed'coal
. sections. Elevation control of the coal horizon was deter-
k' E,&émined by an altimeter calibrated daily with a map point of
i E y%ﬁown elevation.

Bear Creek Canyon is located in émery County, Utah
approximately ten miles west northwest along State Highway 31
from the‘town of Huntington in the southeast portion of Town-
ship 16 South, Range 7 East, S.L.B. & M. The "site bp(LlflL

area" falls within the confines of the Wasatch Plateau
Physiographic Province and is considered part of the Central
Utah or Wasétgh Plateau Coal Field.

} The study'area is composed of precipitous step-like terrain

: (cliffs alternating with steep slopes) which posed numerous,
sometimes insurmountable ‘accéss problems with regard to
following the coal outcrop.' Canyons visited during the re-

connaissance (Bear Canyon and related drainage areas) are inter-

mittent and perennial tributaries ¢f Huntington Creek.

.
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Jhe study arca 15 relatively sparsely vegetdted in most
places and che climabe 18 arid.  The closest railhead 13 1n
Urice, Wtah [Approx 1m@t\L7 35 miles by pavaed roaJ Elevations
1tnothe drea range trom 6,400 feet to 9,300 feaet. with an overall

rellef of 2,900 feet.

GEOLOGY

General Stratigraphy

The>exposed geologic column, in ascending order, consists
of the Mancos Shale, the Star Point Sandstone, the cOalébearing
Blackhawk Formation and the Castlegate Sandstone M«uber of the
Price River Formation. All of these geologic units are

.retaceous in age. The Star Point Sandstone through the Price
iﬁiqar Formation composes the Mesaverde Group 1in this loc&iity.

; "The Mancos Shale forms the initial steep slopes rising
from the washes which in turn is overlain by the initial cliff-
forming Star Point Sandstone ("....thick-bedded to massive
beds separated by subordinate Mancos-like shale"¢)(l)

The Blackhawk Formation is composed of alternating sand-
stones, shales, mudstones and coal representing marine,
transitional apd terrestrial varieties of sedimentation.

Depositional'environments.of the Blackhawk Formation include

littoral, lagoondl, estaurine and swanp type environments. The

qql (1')1972 Central Utah Coal Fields: Sevier-Sanpete,
asatch Plateau, Book Cliffs and Emery, Monograph Series No. 3,
U.G.M.S., H.H. Doelling.




Blackhawk outcrops to form a step .nd ..'ope topography slightly

bess Uesostant than the Star Point below and the Castleqgate

above.  Multdiple coal seams are found within the lower 350
S ’
Feet OF the Blackhawk.
The Castlegate Mcember of the Price River Formation makes

up a massive, resistent cliff-former above the Blackhawk.

sStructure

The Bear Canyon fault, which is part of the north-south
trending Pleasant Valley fault zone, is the only major structural
feature in the study area which has any effect on the mine-
ability and continuity of the coal. Displacement on this
particular fault is estimated by the author to be 200'+ in
1,tpe vicinity of Bear Creek Campground on the noxth side of
vébtgﬁe Highway 31 (Enclosure 1 and photograph in Appendix). The
west side of the fault is down relative to the ecast side. I[n
the vicinity of the Bear Canyon Mine, Section 24, Township 14
South, Ruange 7 East, the fault is burred Ly alluvium, however,
the fault trace expresses itself in the falls in the NWY,

NW% of Section 24, Township 16 South, Range 7 East and dis-
placement at this point is apparently less than five faet.
Strata immediately borderiﬁg the fault is disturbed and incon-
sistent in spatial attitude with equivalent strata in the study
area east of the Bear Canyon fault. This will no doubt have a
limiting effect on the extent to which coal can be mined in the
immediate vicinity of the fault. The Bear Canyon fault marks

the western boundary of the study area.




| <5

i

Dtrabo east ofo the FQult are nearly horizontal in
sttitude providing uX&cllent mining conditions. Coal ourstops
sLlightly L(QNt:L inoelevation L0 the SC)LlLihﬂLTI portion of the arod
th@n in the nor Lhern portion.
Swull faults noted in the field along outcrop were liter-s
preted Lo be Largely of non-tectonic origin («i.q. landsl ide and
slump) by the achor. Other faults observed did not crpress

displacement of sufficlent magnitude to be prohibitive to mining.

Coal

Multiple coal seams are found in the lower 350
the Blackhawk Formation as Was—previously mentioned. In
ascending order the seams are as follows: Hiawatha, Blind
ngyoh, Bea% Canyon and the upéer beds,(l)(SeebTable‘l -
foiaowing page) . |

None of the coal lies at depths of wore than 1,800 i
the study area. Depth should not be a limiting factor in wmining.

It was noted in the field that strat @ situaced at elevat Lons
consistent with the upper beds structural horizon were badiy
burned and not of economic importance.

The Blind Canyon and Bear Canyon sesais wele measured and
observed at'Qagious points in the study area by the author,
however, thesé seams were traceable only locally in Bear Canyou
(Enclosure 1) . Limited traceability of these two seams 1s

attributed to the lenticular nature of the seanms, the extent

of slope debris acting as cover and/or depositional irregularitics.

2] .
(“)1931, The Wasatch Plateau Coal Filield, Utah, U.8.G. 0.
pulletin 319, E.M. Spicker. .

“
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LOWER HUNTINGTON CANYON

FEET

Upper beods
Intecval

Bear Canyon bed
Interval

Blind Canyon bed
Interval

Hiawatha

Star Polnt Sandstone

200

-6

0-10
40-60
0--10
40-60

5-8

%E%

\
Author's Note: Hiawatha to Blind Canyon

be as great as 110 fect.

TaeLe 1 (ArTer Doerring, 1972)

interval can
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Il.H. Dociling indicates the Bear Canyon seam is present in

Lerft Fork of Fish Creek Canyon (east of Bear Creck Canyon)

with a tnLikﬁess of 6.5 feet,’however, this measurement was
not verified.(L) poelling also has a 17.3 foot measurement
in the Bear Canyon seam in Bear Creek Canyon that was not
verified in the field possibly because this’pgrticular exposure
hasisince been covered by slope debris. |
A small adit approximateiy 50 feet in length and‘inter—
preted as penetrating the Bear Canyon seam (measurement M-5)
and a longer adit approximatély 300 feet in length and inter-

preted as penetrating the Blind Canyon seam (measurement M-7),

were discovered in Bear Creek Canyon, Section 24, Township 16

x§outh, Range 7 East. The full extent and history of these

Sgrkings is not known. The fact that these two seams are not
traceable for any significant areal extent beyond these old
WUrkings indicates the subordinate nature of the Bear and Blind
Canyon seams.

In the SW%, SWki of Section 24, Township 16 South, Range
7 East the Bear Canyon Mine is located. Two seams were worked
there, the upper of which is the Bear Canyon seam (elevation
7,420 ﬁeet).ahq the lower ,of which is the Hiawatha scam
(elevation 7,340 feet). .This interpretation is based on the
seams stratigraphic positidn above the Star Point Sandstone.
The Blind Canyon seam apparently has pinched out or been re-

placed in this locality. The mine lies on the west side of

the Bear Canyon fault. The presence of the Hiawatha and Bear




g
Carcyon seams at the mine lend credence to the author's opinion
vttt Fhese seams are probably pfusent ACrosis canyon. to the wcast
wlte e thcy‘yqré not tracuable’nor measurable due to slope cover.

The Hiawatlhia seam was ldentified throughout the majority

of the study area based on its stratigraphic ;clationsth wlth
the underlying Star Point Sandstone. ‘The Star- Point Sandstone
s continuous and conspicuous within the arga-covefed by this
report. While the Hiawatha seam was not measured

in Left Fork of Fish Creek Canyon by this author or previous » f
iHVustigators (L.e. E.M. Spieker, H.H. Doelling), the pre-
sence of the Reichert Mine (Hiawatha seam - after Doelling)
in Section 20, Township 16 South, Range 8 East suggests the

.i.ntgrstitial presence of the Hiawatha seam in Left Fork.
iyhgye identified and measured, the Hiawatha seam achieved

iiné&ble thickness in all but one instance (3.3 feet - measure-

ment M-2) . However, coal thickness at outcrop is invarviably thinner

than the subsurface thickness. The Hiawatha seam averages

(1]

5.96 feet in thickness in the area inspected. Specific work
accamplished 1s shown on the geologic map (Enclosure 1) and
columnar outcrop sections (Figure 2 - following pages).

Well consolidated sandstone forms the root and floor of

the Hiawatha éeém in the majority of locations inspected along
outcrop. This situation provides excellent mining conditions
and high coal recovery perceﬁtages~as is demonstrated by 90
‘.to 96 percenh recovery of the Hiawatha seam at the King Mine

approximately five miles NNE of the study area.(l)
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Doelling stutes that "extunsive mining undor Gontry
Movntarn (o short distance due north Of’Hmu[ Croescds Canyon)
reveals E1AL the Hiawabtha is continuous in Lhe anticipated

LY
(SIENS K}tt:m‘:}c:a‘ " (b

Mining access to the Hliawatha seam appears the best In the
SWh SkY or Section 24, Township 16 South, Rghge 7 Fast, Bear
Creek Canyon.  The coutinuity’of this SCAm.dppudLu’ﬁdVQ[dbLQ
fFor mining eveh;though, as‘was the CaSe in the majority of the

area studied, slope cover reduced the number of possible

3

measuremeints and this was further limited by access difficnlties.

Burning of the coal is associated predominately with the

upper beds. While burn was noted at the Hiawatha, Blind Canvan

and Bear Canyon seams structural horizons at various locationg,

¥4 is the author's opinion that these burns are discontinuous
N

and localized in nature (Enclosure 1). There are no drill

holes in the vicinity. This prohibits subsurr.ce correlation

&

beyond what can be gleaned from inspecti o of the outsrop.

Coal Quality

The folluwing Tuble (after Doclling, L1Y72) provides sowe
indication of the average coal quuality of the three scams of
consequencc; , Further, more détailed gual ity analysces can only

.

be obtalned éhrough a drilling/coring program (see Conclusion-
Recommendations) . Average coal analyses (after Doelling) in-
dicates that the coal present in the Hiawatha, Blind Canyon and

Bear Canyon seams ranks high volatile C bituminous coal (1,800

short tons per acre foot).
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\L ANALYSES,

HIAMAT

HA NE QUADRANGLE

jﬁ/

)

TaBLE 2 (AFTER DoELLING,

1972)

. No . As-yrecelvad (yurggﬁﬁ) .
‘Analyses Average } Range
BEAR CANYOW BED
Moisture | 6 6.8 4.5-10.9
Volatile matterx 6 43.8 37.4-46.0
Fixed carbon 6 45.7 44.9-46.0
~huh 6 4.5 3.8- 5.8
Sulfur t 0.53 0.5- 0.6
Btu/1lb 6 13,014 10,840=-13,530
BLLIND CANYON BED
| Moisture 10 4.8 3.8~ 5.3
| U\atile matter 9 11.7 40.2-44.7
Fixed carbon 9 44.3 39.2-48.3
Ash 10 8.9 5.8-12.4
Sulfur 8 0.58 0.9~ 0.6 |
Btu/1b 9 L2, a2 11, 700-13,0
HIAWATHA BCD
Molsture 370 5.6 0.7 ~LL.D
Volatile matter 357 42.3 3.3 ~=du .4
Fixed carbon 357 45.7 3.3 =952 7
Ash . 359 6.2 3.3 -11.2
Sulfur ‘ 330 0.61 0.29- 1.1
Btu/1lb 365 12,719 11,521-1:,600
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RESERVES

Tt

Foserves wore caloulated o accordance with critoria

. . v
sstabl tsbeat in Geological Survey Bul.ictin 1450-B, Coal Resource
Classiticailon bHysten GE Lhe U,5. pBureau of Mines and L.5.
Geological Survey and General Mining Order No. 1 (efﬁcctLVu
March L; 1980) . Coal thickness used Lo detcfminé the reserves
{lable 3), was averaged from the author‘s‘outcroy measuremeants
and previously published outcrop measurements (arter Doelling,
1972). Averagc seam thicknesses used to detcermine the re-
serves are as follows:
Hiawatha Seam»5,96 feet
‘Blind Canyon Seam 6.6 feet
Bear Canyon Seam 9.7 feet

ng to lack of data in the northern and eastern portions ot

]

U
£
2

the study area, an isopach determination of the reserve
not possible. See Coal Reserve Base Maps (bvclosures 2, 3

and 45 .

RECOMMENDATIONS AND CONCLUSIONS

1t is the author's opinion that the Hiawatha scam is

mineable and continuous within the federal and fee coal leased

¢ ’

lands embraced in this report and that through further invest-

igation, a moderate sized mine of merit could be established.
A drilling program is recommended in order to further

define coal quality and the subsurtface nature of the Hiawatha

seam, as well as the subsurface extent and nature of the

/5
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Bear Canyon and Blaind Canyon scams. At present, not enough

guologie dalta are avallable on s Bear and Blind Canyon sean
Y '
In the study area to justify a conclusion concerning the mine-

abiility and continuity of these two seams

Possible drill hole locations and proposed total depths

care found on the geologic map (Enclosure 1Y . Access roads

for the drill rig and support equipment would have to be Loilt

and must be a consideration in future cost analyses.

16
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Stratigraphic Unit

Series - {feet) Description
Kocene Green River Formation - Chiefly greenish lacustrine shale and siltstone. ‘
4
v - 1
o Colton Formation 300-1,500 Varicolored shale with sandstone and hmestone fenses,
E‘c ‘ thickest to the north,
?j Paleocene L Flagstatf 200-1,500 Dtk yellow-gray to cream limestone, evenly bedded |
= g Limestone with minor amounts of sundstone, shale and vol- |
< canic ash, ledge tormer. ‘
o
‘03 B
= | North Homn 500-2,500 Varicgated shales with subordinate sandstone, conglom-
9 Formation ‘ erate and freshwater limestone, thickens to north,
WO U P {Lower Wasatch) slope formner.
Maestrichthian —
Price River 600-1,000 Gray to white gritty sandstone inteshedded with sub-
Formation ordinate shale and conglomerate, ledge and stope
former,
2. | Castlegate 150- 500 White to gray, coarse-grained often conglomeiatic sand-
9 Sandstone stone, cliff former, weathers o shudes ot brown.
o .
'§ Blackhawk 700-1,000 Yellow to gray, fine- to ncdium-grained sundstone,
4 Formation interbedded with subordinate gray und caibona-
2 ‘ pray
& | MAJOR COAL ceous shale, several thick coul seams,
-~ SEAMS
+
Campanian Star Point 90-1,000 Yellow-gray massive cliff-forming sandstone, often in |
: ‘ Sandstone several tongues separated by Musuk Shale, thickens
westward,
5 Sun{émun Masuk Shale 300-1,300 Yellow to blue-gray sandy shale, slope former, thick in
8 i ﬂé\ north and central plateau area, thins southward.
o
ﬁ ‘ Emery Sandstone 50- 800 Yellow-gray friablé sundstone tongue or tongues, cliff
L&J former, muy contain coul (?) in south part of
o COAL (?) plateay it mapping is conect, thickens to west and =
south. Coal may be present in subsurlace to west.
L ; -
Coniacian = Blue Gate 1,500-2,400 Pale blue-gray, nodular and irregularly bedded marine
“ Member mudstone and siltstone with  several  wicuaceous
3 beds, weathers into low rolling hills' and badlands,
S thickens nottherly. 1 4
= -
Ferron Sandstone 50- 950 Alternating  yellow-gray sandstque,wsaady shale and
Membes gray shale with impoitant _wm(/bcds of Fmery coal
Turonian MAJOR COAL \ \ field, resistant clilt former! thickens (o the south.
SEAms
: Cenomanian Tununk Shale | 400- 650 Bluegray, to black sanuy marine slope forming mud-
L ‘ Member B ‘ stone.
. b ; enem—p—" -
b ] Dakota Sandstone .. ;10 60 ' |Variable assemblages of yellow-gray sandstone,
S L b conglomerate shale and coal. Beds lenticular and
Albian MINOR COAL ‘ :

| - discontinuous.

Figure 5. Generalized seélion of r

‘

'

ock formations, Wasatch Plateau coal field.
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L i;aﬁ. icn - Co-op Mine ' ‘___w__f‘q_g_,g_ wsl _Sanp ]’Q__ e
N - | 566, 22, 1o 16,8 0 R 7 Ea

. Foruation _Blackbawk .. ...

Date Sampled _ May 8, 1975

sem Bear Canyon Seam

x‘hn,:gm;:f;;; Sampted gy
&

Provimac: Analysis Ultimete Analysis

' S AT AR Dry o MAF A0 TTAR Dry Wiy
M 4.4 6.1 S ) 5.9
M 45.6  44.8  47.7  50.8 72.6 71.
e 44 .1 43.3 46,2 49.2 1.3
Ak 5.9 5.8 6.1 13.8 1
ST/l 13140 12910 13740 14640 0.5

[

76. '8.

1 ]

nmwozoe
o e —

. 3 -

O o= W &
OO e Oy S
OSSO
O - — O
T~ O o

ORM: UF wiLsUR: Sulfste Fyritic Organic
Le-ymoeivad 0.02 0.76 0.30
WS el 0.02 0.17 0.32 Free-swelling index No. 2 1/2
e and asa-rrze 0.02 0.18 0.35

TRACS CLEMERTS BY VARLGUS DLTCRMINATIONS (Coai as received)
S o(peit) 1 F {ppin} <90 g {ppm) _0.03 Sb (ppm) — 0.4 Se (ppm) _ 1.3
'-::: ELESENTS, MOSTLY ATOMIC ABSORETIGN ON ASK ,
% 2.33 Cu (on.n) 97 Zn (pprm) 19
RE 2‘5 # 2,96 L \PP 1) a4 Mn (ppm) 200 .
.’ T <,]_‘_‘___7__ o {ppm) _.25
WD REUTAGH DETERMINATION GF URARLUM AND THORLUM
05,0247 Bpm A

S GUENTLIATIVE G-STEP SPECTRUGKAPHIC ANALYSIS OF THE Aux o _
Cowr23tEe than 104 N=Not dvt,ectec L=petected, but below 1ot of Cer

5.0 . Be (ppm}_pn Ph (ppm)_ 3q Wolop oy o EL oy

DO I S ) R R 1 R LA T O
S T S Voo NN e
L S ' RO D .. .20.. . - N
T Cr RS A | SO G e N ... ey
(ope) 150 Cu 20 S T T T T g

= ppra) N La (ppm) N St {ppre) 5000 {ppnd 20 Al ’ 7.0 g
N Mo 15 Te N }‘4.? N !‘-"! 'z‘“i?‘) ——e :
1500 No L20 ¥ N N < N

1500 Nis 20 Yooo70 Li N -k N
CCOEED FORONLY WHER La OR Ce FOUND: /\L303 ....... 104

- Fusibility of ash temp. °F. ~ Ash CL memmmmemm <0.10%
el Initial Deform. ------2190 composifion ) CAQ =mimmmnn- 24.0Y \ |
me Softening -=---ceeeno 2250 S102 —ocomeee 2509, 24.0%

‘ N Fliud ===-mmcemmooeone 2300 P205 —o . 0,744

% Ash determined gravimetrically ashed at 525° C. -6.87 FE203
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o | COMIMERCIAL TESTING 8 ENGINEERING CO.
GFNERAL OFFICthl 928 N?RTH Lf;\.?ALLE STREET, CHl?AGO, iL lN?,l.s., ??60’ - AREA CODE ?IQ 7268-B434

[ 4 i 5 A i e SO —

PLEAST ADDRESL AL L CORRESPONDENCE TO:

QFHICE TEL (303) 3234772
1775 EAST 15t AVE., DENVEIL, COLO. BUZ3O : '

CO-OP MIMNING COMPANY o May 9, 1977
53 West Angelo
Salt lake City, Utah 84115 '

.~

nap e Hdeatidication

oo : Co-Lp Mining Co.
Kind of saode : , :
voporiod Lo ous Coal ' One Bag bDry Coal
Saniple Lakan at XXKKX
Sample caben by Co-op Mining Co.

pate Sampled 4-20-77

Date boceived ©4-25-77 J

P4

oo v popart no. 72-57043 Page 2

Sadana, S
Slimiitn,, O 19.42
Cotaro R U.L)Z

AN IR i \
O Bt 17.95
, . -
PLoone i ; .45
[
PoobLs i i 0.96
sl oy . 2.44

Atkalios A dasd, vy Goaj Basis
Sitica Yalove B f~ ’
Base: fotd Leihg o : . 0.46
ESTIMATLD 1 cusily o ceifieal viioosni

- . :ifs,:als;';aagzai‘tl.sx':r o330 5970 o,
Pz Tempuniioe = oggg 0

Respectiully submitted, .

COMMERCIAL '15!':'HNQ & ENGINEERING CO.

1101 A ’ ‘ |
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. COMMERCIAL TESTING & ENGINEERING CO. B .

GENEMAL OFFICES: 228 NOATH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434

WESTERN DIVISION MANAGER PLEASE ADDRESS ALL CORRESPONDENCE TO:

LLOYD W. TAYLOR, JR. : 10775 EAST 51st AVE,, DENVER, COLO. 80239
OFFICE TEL. (303) 373-4772
. . " gINCE 1908 ) !
» QO-0P MENTNG COMPANY ‘ June 25, 1979

Box No. 300
Huntington, Utah

Sample identification

by
Kind of sample
reported to us RrRoof Rock CO-OP Mining Co.
Sample taken at XKHKK  Sample No. 57-2163 (CI4E llelper)
‘ CO-OP Mine No. 2 ‘
Sample taken by CO-0P Mining Co. : Huntington Canyon
Date sampled JraTererels
Date received 5-24-79
;"i Analysis report no.  72-82661
: x‘.,‘
Y | SOIL MNATYSLS
PH 8.7
Sodiwn 12.h
Calcium .34
Magnesiun 76
Sodium Adsorption Ratio 16.9

Pyrite (as 5-Cal03 e t/10001) 6.0
, Sand % ’

silt &

Clay %

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

51 tun‘f;‘!{i &!{)\{B\lmmmarkmi *
. e . "

G. . PALMER, Manager, Denver Laboratory
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Exibiv vi-~'g'

Cual rescerves Bear Canyon

‘

‘ N
388 Acres (20,900 1. per A, OO recovery 4,054,600 (Bear Canyon scan)
28 Acres (@ 19122 1, per A, HUL recovery 207,708 (Bear Canton scam)

456 Acres (@ 10,450 T. per A, @ 507% recovery 2,382,600 (lliawatha scam)

(Survey not yet cowpleted for upper Bear seam)

Total 6,704,908




783425 Cross sections, Maps and Plans

See enclosed Cross sections and Maps




UMC 784,11 Operation plan

The following is a description of the proposed mining operation
includung mining procedures and engineering techniques, also annual and
total production of coal anticipated, a map of the existing mine, and the
proposed areas of annual development. Also included is a list of the surface
and underground equipment to be used.

Construction and use of dams, embankments, ponds, and other water
pollution control facilities are indicated on the enclosed maps. Coal
handling facilities include a primary surge bin, crushig and sizing
equipment inclosed in a steel structure, conveyor belts carrying the coal
to stockpiling towers, and truck loading conveyors. These are also indicated
on the enclosed maps.

Removal of the above will be as described in the included section
on reclamation,
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‘  POST A COPY OF THIS PLAN NEAR EACH PORTAL WHERE WORKERS ENTER .
e  THE MINE "IN SUCH A MANNER-THAT-SAID PLAN- WILL-BE AVAILABLE TO
:  THE MINE WORKERS |
‘ . . ’ L L
| 'ROOF CON‘I‘ROL PLAN -

, : ‘ General Infomation | e o
- DaTle Feb 13, 1919 Mine I.D. NO,  42-00081

W cOmpany' o g T e e

“Address Huntington . Utah
B, Mine S CO—-—op e :
b *Mine ‘Location

Huntington ~ Emery S Utah

C. Locatlon (reference "to nearest highway route, direc’cion, and
~distance) __ 1/2  miles _ North Off Rpmte No,

D. .,M,'.Cypesgs) of Plan: Part "A" Basic roof support with coal o
roof-(spot bolting) Part"B" roof support during retreat mining . ;
~Part "C" roof support rock roof

o
;.'. -l

;fg.\}Area(s) of mine covered by the plan: All Areas As Appropriate

y

Meximum cover: 1500 Feet-

Main Roof =~ Sandy Shale or Sandstone

Immediate Roof j.:f;-".,g"('li{:.' ’c"?/, ;
Coal, = It N il LA
W s
X &

O
XK A LD
RIS

a’

""

i ekt oo

) '.[‘he Roof Contml Plan" ap
i i _,all,ppaviously” a.pp*,xze,d

Title




ROOf Bol_ts_ ‘ . i .. ‘ v.,,,h' e mv,,‘.;‘,.w REDIEIR SR | |
. Conventional Bolts‘ } o

FﬁTTﬁﬁ/" h’t - ,,7 o e ” qDX\

(t/- eg wwz/a 1«'7)

._,.,k,l,Minimum Length, AB LIS e CaieEo

DIA o 5/8" or 3/4" |
 Type steel XTRA Hlﬁt{ ’7,(’/4/67

H &#~~T£ #51&—57&’2}/ ‘

' Type thread Ka Il ¢ {]

" Length of Thread 8" o
Type head e st,andard - T
Dimensicns, of Bolt head 15/16" & 1 1/8 " (nut)

Flange™ 112 [/mxwmum)
T “Resin Bolts

MFG MF(: designation

Mikee -(Steeleoy ﬁa V_




. et Resin . R T R PP T
MFG , , MFG designation
CREA AORD B NeRD - BAK
SPECIALTIES CHE. n. DH/,
TOCELTITE z/Cck}’oR AYED - ' T aav- 5’00"'37

CR " Eauwzwm'r e

:I. Bearing Plates |
CLEARFIELD MF6 S Mive ﬂtrF Pt /r’7£$~ i
( or equwe/aw?’)

e g

~ Dimen. _ons

Y A g” x A /m/wmufn

i ~ Shdpe SEVA: RE e+ Rec 7“‘7“’/4/ / Enm wfszfd‘ oF &145/7'6//

) Center Hole size 7/3'* [ tF ~OVER - /@ af{‘f/l?‘wf"d/
use. of  exTra Hlé/ff S7f?ffkév7rf 7% Fla7
W‘(ﬁﬁff 15 St(( . w/7ﬁ PLQ?C’) ! » .

3. Washers— 7/{“ “H /5;/{“‘““57.(2&5#7’ s7eel
\ MFG e L NFG desigﬂation

’ iy W™ . v y U , | | ‘

- Shape - " e - . hole silze
//U&ER e ﬂL’LL&'H/ R/umﬁw - % - ///'1

K. . Anchorageunit S,




M

L.

Finishing Bit
Type :

-

, 5 P '
Size (plus/minus ,9630“) / /é? -

Installed torgque : . _?
| 0 - 235 LEi)

Material used in conjunction with Roof Bolts

Wooden Cross Bars: *Crossbars, type and size--Crossbars shall
be of straight grain solid wood and they shall be not less than
3--inches thick by 8--inches wide of varying length.

Wooden Planks: ‘*Planks, size--A minimum of l--inch thick by

8--inches wide of varying length., Cribbing blocks, size and
shape-~ Cribbing blocks shall have flat paralleled sides and
be not less than 30--inches in length,

Wooden Boards Minimum of 1" thich by 8" wide by 10" long.,.

Mats
7 .
6 Gavge W 8//} ot 1/!’//(:""/ ée»j\//s\f

w1k H ¢ l€ < C Sliviovic iz é:)
/ X H‘Q’
¥

ALRAOFAC 7'0'26 Ep vy CLEARY 1E O

.

~ c ¢ LQIV “lléifbif:)
cr egenn!
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Mo

ROOF SUPPORT MATERIAL-~CONVENTIONAL OR TEMPORARY AND SUPPLEMFENTAL

Dimensions of Post--The length of post shall be as required and

diameter must be a leat 1 inch for each 15 inches in length but'

not less than 4 inches-- Split posts shall have a‘¢ross-;dect10na19

»area equal to that required for round.posts of equivalent length. |

Smaller posts may be used provided they are set 1n clusters to

provide equivalent support,

Type of Post-~Round or split of solid straight grain wood with

the ends sawed square and free from defects which would affect’

- their strength,

*Cap blocks, size,'and shape~~Cap Blocks and footers shall have

flat paralleled sided and be not less than 4w in size,
v S {(Insert Minimum}

Wedges, size and shape-~1/0" x 3 1/2 x 10" Minimum

*Crossbars, type and size--Caossbars shall be of straight grain

solid wood and they shall be not less than 3-inches thick by
£y

Y

r

8-inches wide o varyling .length,
/

£
*PLanks, size--A minimum of ;--inch thick by 8-inches wide of

varying length, ; .

— 4 -

Cribbing blocks, size and shape=~Cribbing blocks shall have flat

; PR L f
paralleled'sides and be not less than 30--inches in length,

¥Note: Where wood material is used between roof bolt bearing
platcs and the roof for additional bearing surface, the use
shall be limited to short life openings (not to exceed 3 years)
unless treated, ' : | o * coe




. N. FACE EQUIPMENT AND SECTION HAULAGE EQUIPMENT ASSOCLATED WITH

- BEACH:
1, Lee Norse Miners - . -
2. Acwme Roof Bolter -

3¢ Joy Roof Bolter
%o Lee Norse Roofl Bolter
5. Diesel Shuttle Caus

6. Electric Shuttle Cars

O. SEQUENCE OF MINING AND INSTALLATION OF SUPPORTS INCLUDING
TEMPORARY SUPPORTS: See Plan Part "A", "B", and “C"

SIGHT LINES SHALL BE ESTABLISHED TO ASSURE THAT MINING
PROJECTIONS IN ENTRIES, ROOMS, CROSSCUTS, AND PILLAR SPITS
ARE FOLLOWED,

Entry Width 181 --20' (generally 18') Centers 70! ~-100!
Crosscut Width 18- 20t (generally 18t) Centers 75! -~ 1051
Room Width 181--20' (generally 20'!') Centers 60'=-~90!
Room Crosscut Width 18'--20! Centers 501~-100"
Slope Width (anthracite) DNA

Gangway Width (anthracite) DNA

B
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ﬂPLAN A"

SPOT BOLTING OF DOUBTFUL ROOF AREAS WHEN NORMAL MINING LEA"ES
COAL AS THE MAIN IMMEDIATE ROOF

| SAFETY PRECAUTIONS En

This is the minimum roof control plen and was formulated for normal
roof conditions while using the mining system(s) described. In -

- areas where subnoymal roof conditions are encountered, indicated

or anticipated, the operator shall provide additional support

where necessary, If changes are to be made in the mining system that
necessitates any change in the roof control plan, the plan shall

be revised and approved prior to implementing the new mining system,

All personnel required to install roof supports shall be trained
by a qualified supervisor designated by mine management before
being assigned to perform such work, This training shall insure
- that such persons are familiar with the functions of the support
being used, proper installation procedures, and the approved
roof control plan, : '

Supervisors in charge and miners who install supports shall be

informed of and approved roof control plan and any change in a

previously approved roof control plan no later than their first

working shift following receipt of the approved plan., As soon as

possible, but not later than three weeks after receipt of this

approved plan, all previsions contained herein shall be fully

% explained to all miners whose duties require them to be on a

*g "working section™. All new miners shall have the hazards of mine
“roof and ribs and the content of tis plan explained to them before
they start to work. .

SPOT BOLTING SAFETY PRECAUTIONS TO BE TAKEN

Roof bolts (spot bolting) shall be installed in accordance with
roof conditions, but in no case, shall spacing exceed™ u feot
lengthwise and crosswise. Where roof bolts are installe® at spot
locations, roof bolting shall begin under safe roof and’ continue
for the length of the adverse roof condition until s&fe roof is
again encountered, N

An approved calibrated torque wrench that will indicate the actual
torque on the roof bolts by a direct reading shall be provided on
each roof bolting machine in operatiord .

Immediately after the first bolt is installed in each place, the
torque shall be tested and thereafter at least one roof bolt out of
every four shall be tested by a qualiried person, If any of the
bolts tested do not fall within the required range, the remaining
perviously installed bolts on this cycle should be tested.




i

If the majority of the bolts still fall outside the required torque
range, necessary adjustments shall be made immediately., If, after
these adjustments are made, the required torque ranges are still
not obtained, supplementary supports such as different length

roof bolts with adequate anchorage, posts, cribsj or crossbars
shall be installed, :

When roof bolts (spot bolting) are installed inby the outby corner
of the last open crosscut, a sopt-check on torques shall be made
during each 24-hour period on at least one out of every ten roof
bolts installed in such area, Such torque checks are necessary
only on advancing sections in working pldces producing coal during
any portion of the aforementioned 24--hour period, . : ‘

The results of these test shall be recorded in the onshift examinati
book, The record should show the number of bolts tested and '
number above and below the required range,

If the results show that the majority of the bolts are not mainta&ine--

ing at least *¥* 110 foot-pounds of torgue or have loaded up to
; * 75

| where they exceed 275 foot--pounds of torque, supplementary

support such as additiondl roof bolts, longer roof bolts with
adequate anchorage, posts, cribs, or crossbars shall be installed.

Devices such as spherical washers, angle washers, or slotted wood
wedges, shall be used to compensate for the angle when roof bolts
are installed at angles greater that 5% from the perpendicular to
the roof 1line, _

All roof bolt materials shall be stored and handled in such a
manner that will minimize rusting and/or damaging,

At locatlons where roof bolts are installed (spot bolting), the

first roof bolt hole shdll be drilled to a depth of at least 12"
above the anchorage horizon of the bolts intended for use to
determine the nature of the strata, If the area to be bolted
exceeds 20 feet, additional test holes shall be drilled at
intervals not to exceed 20 feet. s

¥*% Plates used directly against roof,
* Plates used against wood, .
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4 3
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is urder idesl Avr cead corditanne T+ bt Yo peted that 368 33545~ a0
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.UMC T84 .11 Uperation Plan

(a) Anticipated anuual production; , \1 2&
1st. year 200,000 tons W‘
;)rld " 200’000 "
. Ird M 200,000 "
Lth ¢ 200,000 v
S5th n 300,000 -

Anticipated total production for mine life;

10,704,908 Tons.
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CHAPTER 111 Ex1bit e
EQUIPMENT LIST |

Underground

-

continuous miner

electric shuttle cars .
belt lie with feeder breaker
‘roof bolter

scoop
service vehicle
personell carrier

. boss buggy

rock dusters
water pumps
supply tractor

stoper
power center

Surface

Vibzating screens

~crushers

conveyors

- Front end loaders

road grader
crawler tractor
fork lift
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3.2

Surface facilities/ Construction Plans

3.2,1

3.2,.2

.3-204

3.2.6

3.2.7

* Site has been selected and preparation is nearing completion

under permit #ACT/015/025 (See Plate IIL-1-b, Plate III-2-b,
Plate TII-3~b, and Plate IV-1). o . '

The mine is an old existing mine that will be reclaimed, but

the present portal will be closed, and three new portals, fan; §

" belt, and intake will be developed, (See Plate III-1-b).

Surface structures will consist of; a single building complex
containing shops, parts warehouse, bath house, and mine offices;
truck scales, weighman office, caretaker dwelling, mine run coal
reciever bin, lump coal bin, crushing and sizing structure, truck

-load out bins, stockpile towers, and conveyors to carry coal to

storage and load out sites, (See Plate III-1- b)

;,Coal carried from the mine by conveyor belt to a reciever bin,-
conveyed to the sizing and crushing plant, the lump removed and

divirted to the lump bin, the rest of the oversize crushed, and -
the coal sized to meet the various requirements of the different
costomers, then conveyed to the truck load out bins, or the

-stockpile area.

Power will be delivered by U P & L transmission lines at 12,500 V.
direct to a substation (See PLate III-1-b), reduced to 4160 V. for
the mine feeder line, and to 480 V. for tipple use, and to 240 V,
for shop and other use.

Water for bath house and caretaker dwelling will be hauled from

spring in Trail Canyon to fresh water storage tanks.

Individual septic tank system,




784416 Recamation plan; Dams, ponds, impoundments, and embankments.

The following is a general description of the hydrology of the mine
plan area, and a reclamation plan for the above named strudtures. Also
enclosed are maps and cross sections of the above.

%




- CHAPTER VII page 3

7.2 Surface water hydrology ”; f ;~ 
7.2.0 Tﬁe intent of this portxon is to show the surface water characteristlc o
of the watershed area in general, and of the mine plan area in particular,
and the possible effects of the mxnin5 operatlon on the surface ruuaff. &‘-
;Also measures taken to contrcl and minimize that effect. Ll

7.2.1  Much of the information hereiu, ds data from a repart prepared by

Mike Thompson, Hydrologist, regarding the surface hydrology of the

~ mine plan area. Also plates to shoe 1acation and ,pecifications of
 ;contro1 system and stxucnures. i :

'37,2;2A.’Existing su:face water resources. RE :
o n2.2, 1 T see Exihit y1I- b Regional hydrolosy

7.2.2.2 ) ,The ane plan area is on the Huntington Creek watershed, but
. liuntington Creek does not pass through the mine plan area..
~ Runoff from rainfall and snow melt pass through the area into
- Huntington Creek, There are a few seeps or small springs
~ coming from the ledges at higher elevations that contribute

f. : R  water to Bear Creek during the early part of the season, or
: L . later during years of above normal precipitation, but flow
K'f%_ o S is seldom ohservad in the w1nter month. (Also ‘gee Exibit VII-c).

. % y
o E X\g.z,a Surface water development, control and d1ver31ons.
7.2.3.,1 Water supply; none

7.2.3.2 Sedimentation control structures and dxver51ous,
See Exibit VII-e, and also Plate II1-2-b

7.2.4 LEffects of mining on surface water,

7.2.4.1 Effect on hydrolbgical balance will be minimal because of the
small amount of disturbed area.

7.2.5 Control plans include a sedimentation pond with drainage and
- diversion structures, and a monthly wonitoring of water
. - leaving the disturbed area.

74246

Water samplea wili he collected one time each month (no less

« @ point where it leaves the mine plan
bove the disturbed area if there
tecorded, and samples will
1, ManNganese, and suspended
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Chart 2-12: HYDROLOGIC AREAS l
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CHART 2-22A: o LOMPOonE FIUOD PPTOLLNCY CURVL FOR REGIONq AB & E o
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'IIIAATI:D RFTURN PBRIOI}S FOR S} ORI' DURAI‘IO:J PRE(.IPIJAIIOI |
g ‘(inches)
Station: Clear Creek summn Elevation: ag3p
Latitude: 39° 39' Longitude: 31710 3!
| 'DURATION"
5 10 15 w0 1 2 3 6 12 25
Min Min Min. Min Hr He B Hr  Hr fir
Q' : l .]O .16 .20 .28 035 ' Q46 .57 '84 1.08 ]'33
" 21 2 9 .25 .34 .43 .57 .70 1.04 1,34 1,65
well S| .16 .24 .31 .43 .54 72 .90 1,38 1,73 2,14
=2l 100 .19 .20 37 51 .65 .86 1.06 1.55 1.99 2.45
o |l 25| .24 .38 .48 .66 .84 1.08 1.31 1.88 2.39 2.92
£ ) : - : ) o -
i’ 80| .25 .38 .48 .67 .85 1.13 1.40 2,07 2.67 3.29
14 . - i : ) .
| 100 ,27 .42 .53 .73 .93 1.24 1.54 2.29 2,96 3.65
LSTIHAI‘LD RETURN PERIODS FOR SHORT DURATIO;J PRLCIPIXAUOH ' '
(inches) ;
- Station: Hiawatha Elevation: 7230
Latitude: 39° 29' Longvltud( 111¢ 0y !
DURATION ;
5 100 15 30 1 2 3 6 12 on b
Min  Min  Min Min Hr Hr Mr  lr  Hr  ip | %
- - S g
a 1l .03 .04 .05 .07 .09 .24 .39 .76 1.09 1,43
o / ' 3
v 20 .07 0 13 .18 .23 4D .55 .95 1.30 1.67 |
o o :
) 5 9 1.22 1.60 2,00
aowll
Bl 0 1.40 1,82 2.25
= A s 1,69 2,14 2,60
“ o] so 1,89 2.38 2,90
“ ol .31 48 2,12 2.64 3.18
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I . Chromium a

2 Coppprrﬂﬁsy Cu

n

salt Lake City, Utah 84115

LAB'ORATQRY , INC. -
Bacteriological and Chemical Analysis
40 WEST LOUISGE AVENUE \
SALT LAKE CITY, UTAH 84115
 PHONE 485.5761

Date: _December 5, 1978

CERTIFICATE OF ANALYSIS

78-1945

Underground water recve'v;"vved No,vémber 16, 1978.

,Andlysis started on: NoVember : 16, 1978

Turbidity "

onductivity

| Total Dissolved Solids

at 180°C.
Alkalinity as CaCO.

Arsenic as As

Bicarbonate as HCO.

Barium as Ba
Boron as B
Cadmivm as Cd
Calcium as Ca
Carbonate as CO,
Chloride as Cl -

Chromium as Cr (Total)

1,50 Nwy
650-,0, \ ',‘ﬁmhbs/c‘m
7.85  Uniss
416.0_ mg/
346.0 o

£0.001 1o
422.12 mg/
0.05  1gn

| 0.130 mg/1
<0.001 mg,/1
90.4 mg/1
<0.01 mg/1
4.0 'mg'/}]“
<0.001

 Silver as Ag

Iron as Fe (Total)

Iron as Fe (Filtered)

Llead as Pb-

Magnesium as Mg

Manganese as Mn

Mercury as Hg

Nickel as Ni
Nitrate as NO.-N
Nitrite as NO.-N
Potassium as K

Selenium as Se

| Silica as SiQ.

Total Hardness as CaCO:

ldb

F ca E oratory, Inc. |

" Ford Chemi

..382.0 __mg

0.078  _mg/1
0.067 g/
<£0.001 g/

37.44  mgn
_0.003 -mg/1
<0.0002 g/1
<0.00L  mg/1
< 0.02 mg /1
_.2.485 . _mg/1
<£0.001 -mg/1
-AJ ;0_0,_ _-mg/1
<0.001 g/
69.0 v mg/1
15.12 mg/1
| 410.049’ mg/1

All reports are submitted oy the confidential property of clients. Amhprizéciqn for publication of our reports, conclusicns, or, extracts troi or regarding them, is ress
ing our written appraval as @ mutual protection to clients. the: public and ourselves.




i?;Stream Crossing

- Given:

.‘°Solutlon’“

leen.

Find:

: Peak Flow

CULVERT ADEQUACY - BEAR CREEK MI
:'c.eﬁ-.’:icx’e;’ea’:ﬁa’:s‘:******

Area = 2 65 m12 -

;Curve Number estlmate 753

Peak Flow 10 year-2u hout stom

Peak Flow lG year~ 6 hcur storm

Time of C@ncentrarlen - Kenifs r9rmn1a,
Te = 0.405 ‘hours Sl TR

129 ofs.

10 year— 6 hour stonm eis.
87 cfs,

lO year~2u hour strnxn

‘-TII “

'Wash ad]acent to sedament pondf ; m,:a?L?*”

Area = 0 06 m12 ,~* e
Curve Number estlmate = 75
Peak Flow 10 yearu?h hour storm
Peak Flow 10 yeare 6 hgur storm

Solution:

Time of concentratlon - Kent'@ Formula
Te = 0.178 hours

Peak Flow

- 10 year- 6 hour storm
10 year-24 hour storm

3 cfs.
2 cofs.
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CHAPTER IIL page 7

3.9 Reclamation Plan

3.5.1 . Contemporaneous reclamation will consist of reseeding

ditch banks, poutd banks and other areas that have been
disturbed during construction of sediment and surface water
control structures., Also, reclaiming, contouring, and reseceding

of areas previously disturbed that are no longer in use.

3.5.2 If a new area is to be disturbed, the surface material will
first be removed and placed in stockpiles. Berms will be
constructed around the bottom of the stockpile to catch any
dirt that might be washed of from the pile, the pile will be
reseeded to provide temporary vegitative cover to help prevent
wind and water erosion. A sign will be placed on the pile to
identify it. :

3.5.3 Final abandonment
3:.5.3.1 Upon completion of mining operation, the portal(s) shall be

permanently sealed to prevent entry. Permanent seals will be
designed to withstand any anticipated water pressure Lhat may

. _ develop. ( Plate ITI-5)
L 363.3.2 All machinery, equipment, and structures shall be removed from
Voo the permit area in not more than six months from the date of
E *‘%% the completion of mining operations. (784.13 (b) (1)
3.5.3.3 Dams, ponds, and diversions will be regraded to the approximate

original contour of the land; except if that diversion is a
barrow pit adjacent to, or a part of a road or pack trail
that is to be left as a permanent road or trail.

3.5.4

Backfilling and grading

3.5.4.1 Disturbed areas will be backfilled and graded in not more than
six months from the date of completion of the removal of surface
structures, snow depth and weather permitting, or six months
from the date the work can begin,
Backfilled material shall be pleced to minimize adverse effects
on ground water, minimize off-site effects, and to support the
postmining use,

3.5.4.2 Highwalls will be removed or reduced except where the highwall
is permanently stable and/or said removal will endanger the
life of the machine operator attempting the removal,

. Backfilled areas shall be restored to a contour that is
compatible with the natural surroundings and is capable of
supporting the post mining land use. Where practicable and
appropriate, such contour shall the approximate original

contour.
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3.5.4.3

3.5.4.4

3.5.5

3.5.5.1

: 30505-.«'«3‘ )

: ResaadadF‘

page 8

Cut and fill terraces will be used where required in order to: -

conserve soil moisture, ensure stability, and control erosion
on final graded slopes. Terraces will meet the ruqulreanLS
of UMC 817.101 (4) (i) thruogh (iv).

Redistribution of soil will include covering all debris, coal
or other materials constituting a fire hazard, in a place and
manner designed to prevent contamination of ground or surface
water. Soil will be compacted or otherwis stabilized in prep-
aration for reseedlng. :

Revegitation.

The soil that has been redistributed and cowmpacted will be
covered with the surface material from the stockpiles, or
other soil that has been tested and found to be suitable and
able to support vegitative cover. Soil will be prepared for
seeding by harrowing or final grading.

Seeding and/or transplanting will be done during the scason
most favorable for planting, as determined tfrom intormation
supplied by area experiment stations, or by previous seeding
experiences at the mine site. Seceding will be done by
broadcasting with cyclone type seeders, followed by harvowin:.
(See exibit 'h' for seed mixturce to be used.)

(See exibit 'h') (seed mixture)

5C5 vegitation survey chart will be to compare the jrouid
cover and productivity to measurc the success ot the
revegitation operation. (Plate 1X--1) When completed, ;vound
cover whbmrd cewer will equal at least 907 or the cover listed
on the survey chart,or if cover is determived to be adequatc
to control erosion.

&8 wil be manttored one time each month during

the first growing season after planting. Planting will be

repeatedwwhaa and where necessary. When the percent of cover
* quired level, it will be checked for cove

”and productivitévin comparison to the SCS survey chart

each~of'fqllawing twn years.
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Selicdule of reclaimation,

At the time of compiviion of underground mining oporations
tunporary barricades will be placed at each portal or other
mine openings to prevent unauthorized entry. These will be
replaced by permanent seals within 60 days of the wine closure
or of approval of the seals.,

Rewoval of wining machinery, equipment, and structurcs;
6 months from the date of perﬁmnent closure.
Backfilling, regrading, and highwall reduction;

6 months from the date of completion of the removal
of mine structures, snow depth and weather permitting
or 6 mouths frowm the date work can begin, or 6
non-consecutive months if the winter months occur
during that period of time.

Reseeding

the first following scason lavorabic oo plancing
after completion of backfilling and gvading

Resceded areas will be monitored and replanted 10 uocesuay
or 1f erosion gullies should occur belore prowid «over .
sutlicient to prevent such erosion pullics, vy will .
filled, regradod, and rescedud. (also seo Lo, 550

Cost estimate of reclaustion.
( See exibiv "iY)
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 BELD MLXTURE

L

Crested wheat grass o 6# per acre
Luna pubescent wheat grass 24 per acre
Russian wild rye 6# per acre
Yedlow sweet clover ‘ - - 6# per acre
Ladac alfalfa , 24 per acre
Small burnet , 24 per acre
‘Sage brush ‘ 1/4# per acre
Rabbit brush 1/44 per acre

Four wing salt brush - : 1/44 per acre
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D;VlnION Or OLL, GAS AND MlN;NGl'
- BOND ESTIMATE

STABlLIAATIO\
¥

Soil prep paraticn, ~~ar1ilgation,
_cft;41zat1on, ete.

2. Oeeding or plentirng.
5. Construction of terraces, water—
bars, etc.
LAROR
1, Supervision. :
2. Labor exciuzive oi bullaozer time.
SAKFETY
i. Frection of rences, porta1 cover-
ings, etc. .
2. FRenoval or neulralizstion of

1.

MCHITORING |
:Cut-nUiﬂg wr pericdic me itoring. 

exploaivg or hazardcus msterials.

ssmplins & teet‘RSL

13% inflation for 5 years.

10 Acres

10 Acres
N/A

30 Hours
Tucluded

3 portal coverd

N/A

10 A\crea) :
reseed if
necugsary

dbove

S150/Acre
N/A

N/A

$175/Acre

Subﬁptal

Inflation
TO

525.00/A¢Te

Slo.oo/hious

$1,500 cach

~ OPERATGH: Co-Up Mining Company
" MINE NAME: Bear Creek Canyon Porcal
LOCATICN: Bear Creek Caunyon o
© COUNTY: Lwmery County . o
DATE: July 28, 1259 ,\ ( o J: q// .
Operaticn “Amount - Rate " Cost
'CLEAN-UP | - R
1. FERemoval of structures & equlpment. $3,000.00 'Lump Sum % 3,000.00 |
2. Removel of trash & debris. 51’000;00, Lump Sum $ 1,000.00
3. Leveling of enciliary facilities 720Q'yd2 $0.25/yd”  |$ 1,800.00 |
pads and access roada.;”w ' L ' '
REGRADING & RECONJOUFIN :
1. Esrihwork irncluding naulege and 16 Acres ; . ‘
grading of aPO&lb, vaste and over- 12500 cy $1.23/cy $3,07%.00
purden. . .
‘ 2. 'Recountouring of h1ghwalls and |1 Acre, o , ’ ‘
~ excavetions. ’ |45,000F£3-1666 | $1.23/cy  1$2,050.00
| © 3. Spreading of soil Cr BuY 11c1al .17 Acres o i
' materials. 15182 ya3 $1.23/cy  |56,374.00
\ 200'x1000"x1 )

5 750,00

21,506, 00
/A

ARIENNVI

S4, 500000

N/A

1$1,750.00

2] )n(y G

N lf)} 1"




UMC 784,24 Transportation facilities.

- The roads in the mine plan area are shown on the included maps and
cross sections. The steep cut slopes are addressed in the included slope
stability analysis by Dames and Moore.

4

Haul roads will be a width of 30 feet road surface, not including
the width of drainage and/or diversion ditches at the side of the road.
The grade is approx. 4%. They will be surfaced with at least 6 inches of
crushed rock material,

Supply and equipment roads will be 20 to 25 feet wide, not including
the width of drainage and/or diversion ditches at the side. The grade will
vary from 4% to not more than 10%, and will be surfaced with crushed rock
material wherever it is necessary to prevent rutting or mudding.

All roads will be sprinkled with water or chemically treated to
control dust,
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250 East Broadway, Suite 200

Salt Lake City, Utah 84111

(801) 521-9255 -

TWX: 910-925-5692 - Cable address: DAMEMORE

February 20, 1981

Mr. Wendell Owen

Co-op Mining Company
Box 300

Huntington, Utah 84528

Dear Mr. Oowen:

Summary Report

Slope Stability Analyses
Bear Creek Portal

Access Road

Near Huntington, Utah
For Co-op Mining Company

INTRODUCTION

This report summarizes the results of our stability analyses
of the slopes along the Bear Creek Portal Access Road located
northwest of Huntington, Utah.

PURPOSE AND SCOPE

The purpose and scope of this study were planned in
discussions between Mr. Wendell Owen of Co-op Mining and
Mr. Bill Gordon of Dames & Moore. In general, the purpose of
this investigation was to analyze the static factor of safety
of the side-cast cut and fill slopes along the Bear Creek Portal
Access Road.




'Mr. Wendell Qwen

February 20, 1981
Page -2-

- BACKGROUND

The Co-op Mining Company is in the process of reopening an
abandoned coal mine at the Bear Creek Portal. Several abandoned
facilities from a previous mining effort exist near the portal.
We understand that the existing old portal will be used for
ventilation of the new mine. The mine is located on a steep
slope in the Wasatch Plateau and access to the portal is by a
typical unsurfaced access road constructed by convent10nal side-
cast methods. ‘

Co-op Mining.cbmpany was issued a citation by the Department
of Natural ReSources Division of 0il, Gas, and Mining. The nature
of the violation was with regard to the placement of side-cast
cut and fill material on steep slopes (20 degrees or more) .
Regulations require that such fills achieve a minimum static

factor of safety of 1.5.

ﬁ% An engineering geologist from Dames & Moore previously visited

the site and performed a reconnaissance survey of the area and
sideslopes in question. Laboratory tests have been performed on
samples of the side~cast cut and fill material obtained at the

site. These laboratory tests included sieve analyses and

Atterberg Limits. The results of these laboratory tests, a
discussion of our site reconnaissance survey, and a summary of

our conclusions were presented in a report dated December 29, 1980%.

*"Report, Geotechnical Consultation, Bear Creek Portal, Near
Huntington, Utah, For Co—oo Mining Company."

R S, it e o 6 5 e




. Mr. Wendell Owen
February 20, 1981
Page -3~

SITE CONDITIONS

The general location of the Bear Creek Portal Access Road
is shown on Plate 1, Plot Plan. Side-cast cut and fill areas
as determined by others are also indicated on Plate 1. The
slopes in the area of the Bear Creek Portal are generally steeper
than 20 degrees and thé access road has been constructed by con-
ventional side-cast methods. The material being excavated and
forming this side-cast cut and fill typically consists of fine
and coarse gravel and cobble sized pieces of silty sandstone in
a sandy and silty clay matrix. Calcium carbonate derived from
the cement in the sandstone is also present.

The surface of the side-cast material is quite firm, which
. we believe to be related to the composition of clay and calcium
; carbonate in the soil. The clay acts as a binder and gives the
}; © soil cohesive strength and the calcium carbonate tends to cement
! mixthe soil particles together. As discussed in our previous letter,
the calcium carbonate cement in the soil probably provides a
significant component of the factor of safety of the side-cast
£ill material. However, the determination of a numerical value
for the influence of the calcium carbonate cementation would be
very difficult to accurately determine.

SOIL PROPERTIES

Based on the results of laboratory tests performed on samples
of the side-cast cut and fill material from the Bear Creek Portal




o Mr. Wendell Owen
y February 20, 1981
Page -4- :

site and our experience with similar soils, we have assumed the
following soil properties:

Side-Cast Fill Material

Angle of Internal Friction ¢ = 26°
Cohesion C = 350 psf

Unit weight soil § = 98 pcf

Natural Soils

Angle of Internal Friction ¢ = 26°
Cohesion , C = 700 psf
Unit weight soil | § = 120 pcf

SLOPE STABILITY ANALYSIS

. ' To aid in evaluating the stability of the side-cast cut and
1‘ k 1 fill material of the Bear Creek Portal Access Road, a computer
‘2 5§‘slope stability analysis was performed. The computer analysis
3 Vmutilized a simplified Bishop's Method in computing the long-term
static factor of safety of the slopes. Due to the limited
laboratory and field data, and the uncontrolled method in which
side-cast cut and fill materials are placed, ultra conservative
soil strength parameters were used in the computer analysis. A
Geometric cross-section of a critical section utilized in the
analysis is shown on Plate 2, Slope Cross Section. It was also
assumed that a phreatic water surface would not develop in the
slopes of the embankment.

The computer program analyzed the slope stability by searching
v a specified coordinate grid area for the center of the circle

L
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Mr. Wendell Owen
February 20, 1981
Page -6-

- Stability of the slopes will be influenced by the degree
of saturation of the existing soils. Therefore, surface drainage
must be channeled to minimize runoff over the slopes. However,
during wet periods of the year, small localized slides and sloughs
should be anticipated along the slopes. However, these occurrences
should be minor. The performance of these side-cast cut and fill
slopes is ant1c1pated to be similar to v1rtually identical side~-
cast cut and fill slopes along the nearby road leading to the
Trail Canyon Portal. These slopes have been stable since their
construction, varying from 10 to 25 years ago.

Based on our slope stability analysis and observations made
during our reconnaissance visit to the site, it is our oplnlon
that the side-cast Fill material located along the Bear Creek
Portal Access Road generally has a long-term static factor of

‘safety of 1.5 or greater and will perform in a satisfactory

manner.

o0o




. : Mr. Wéndell Owen
February 20, 1981
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We appreciate the opportunigy of performing this service

for you. If you have any questions or require additional informa-
tion, please contact us.

Very truly yours,

L

ordon

~ DAMES & MOORE

Zaet 7

William-J.

Associate :
Professional Engineer No. 3457
State of Utah

T Osptas . B

Douglas G. Beck
Staff Engineer

. ~ WJIG/DGB/wb
[ ;

\ ﬁ%xAttachments"

' Plate 1 - Plot Plan

Plate 2 - Slope Cross-Section

Computer Anlaysis Results

Ccc: Department of Natural Resources
Division of 0il, Gas and Mining (2)
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PLATR

av.

DAYE.
DATE.

[ 12

40 S0

BEAR CREEK PORTAL

/ ACCESS ROADWAY

NATURAL SOILS

SLOPE CROSS SECTION

F.S. =143,

SIDE - CAST”
FILL MATERIAL

iy

DAMES &

PLATE 2 -
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FE STMBILITY Aril ¢ i aF :
SaTE OF LAST REVISIUM ~ DEC 1) ¥k
paTE RUn - 02/19/81 TIME Ru: - o7 74l
i 1184101208 4093 GHB 022081 STeil: iy L TR . T S s FILL
FRSAANAREABINEEIRBRA XN MEBARIANT RS v oh o M T RETRRY LARGCKRL SALEXREEX
Lox INFUY MQDE = 3
< PHAUAKE CBEFFICIENT = 0.000
ORESSURE I3 CECINED BY WATER i~ 0%
TG VAl NUMBER OF IL LINES = é & KR bl
E GEOMETRY Uw!A £T.ANGLE(DEG) PORE )
- ~ « TOORDINATES - - g ~RATIONR) CORES ION-? PRESSURE RATIU W NUU N
LEFT-X LEFT-v RIGHT-X LTNE-PCF ABOVE RELOW ABQVE BELOW # .0W ABOVE §Y
1218.00 1180.00 1286.00 “20.0 .00 2600 0.9 0.000 9 0
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UMC 817.22 Topsoil; removal

Topsoil shall be removed from areas to be disturbed prior to that
disturbance, except in areas where removal by the use of conventional
machines would be unsafe or impractical because of the slope or other
conditions of the terrain or because of the rockiness or limited depth
of the soil,

UMC 817,23 Topsoil; storage

Topsoil will be stored in the permit area and will be protected from
wind and water erosion, Topsoil stockpiles will be so designated by sign
to prvent its use or misuse by company or other personnel,

UMC 817.24 Topsoil; redistribution

At the time of final reclamation of the mine plan area, the area shall
be regraded to its approximate original contour, and the topsoil shall be
redistributed over the surface, prepared for reseeding and reseeded as
described in the section on reclamation.

UMC 817. Topsoil; Nutrients and soil amindments.

In view of the fact that there is a continuation of study, experiment
and progress in all fields of scientific endeavor, including soil handling
and nutrients, it is the opinion of the operator that it will be better
to obtain the best information and methods that are available at the time
of reclamation than to determine this at the present time,




